and open sea. Engrafting (LSC) and non-engrafting (blast) subpopulations from primary AML cases were profiled for DNA methylation and gene expression to identify differentially methylated regions (DMRs) and differentially expressed genes between these two groups. DMRs that are located within 2kb of gene transcriptional start sites (TSSs -black dots) were classified into 4 groups according to their distance relative to a CpG island: island, shore, shelf, and open sea. DMRs located further than 2kb away from TSSs are denoted as black pluses. Log 2 ratios of differential expression were plotted against differential methylation (all values are blast compared to LSC). Wilcoxon rank-sum tests were performed to test the null hypothesis that the expression differences for the hypo-or hypermethylated DMRs within 2kb of gene TSSs (black dots) showed stronger inverse correlation than the expression differences of the random DMRs that are located further than 2kb of TSSs (black pluses). Random DMRs were shown in the middles of DNA methylation axis regardless of their methylation differences. Supplementary Figure 3 . Gene body methylation doesn't show statistically significant positive correlation with gene expression. DMRs that are located in gene body (TSS to transcription end site (TES)) were classified into three groups according to their distance relative to a CpG island: island, shore, shelf/open sea. Random DMRs that don't locate in gene body are denoted as black pluses. Log 2 ratios of differential expression were plotted against differential methylation. Wilcoxon rank-sum tests were performed to test the null hypothesis that the expression differences for the hypo-or hypermethylated DMRs located in gene body (black dots) showed stronger positive correlation than the expression differences of the random DMRs that do not locate in gene body (black pluses). 
Supplementary Figure 4.
NPM1 mutation is associated with decreased methylation and increased expression of HOXA genes. Box plots are showing the rectangle of 1 st quartile to 3 rd quartile with median value as a horizontal line. The whiskers are ranged from the minimum to the maximum value (methylation or expression value) excluding the outliers. (a) Box plots show methylation level for NPM1 mutants and wild-type samples for DMRs for HOXA5, HOXA6, HOXA7, HOXA9, and HOXA10 in the TCGA dataset. t-test assuming unequal variance was performed to look at statistical significance of the association between NPM1 mutation and methylation. DNA methylation of all the HOXA genes was significantly associated with NPM1 mutation. (b) Box plots show gene expression (Log 2 value) for NPM1 mutants and wild-type samples for HOXA5, HOXA6, HOXA7, HOXA9, and HOXA10 in the TCGA dataset. t-test assuming unequal variance showed NPM1 mutation highly correlated with increased expression of all the HOXA genes tested. were classified into 4 groups according to the distance relative to CpG island: island, shore, shelf, and open sea. DMRs located further than 2kb of gene TSSs are denoted as black pluses in the middle. Log2 ratios of differential expression were plotted against differential methylation (all values are from group2-group1). Wilcoxon rank-sum test was performed to test the null hypothesis that the expression differences for the hypo-or hypermethylated DMRs within 2kb of gene TSSs (black dots) showed stronger inverse correlation than the expression differences of the random DMRs that are located further than 2kb of TSSs (black pluses). Random DMRs were shown in the middles of DNA methylation axis regardless of their methylation differences. Log-rank test was used to assign statistical significance Log-rank test was used to assign statistical significance Log-rank test was used to assign statistical significance Log-rank test was used to assign statistical significance M0  M1  M2  M3  M4  M5  M6  M7  NA   L-MPP  11  9  7  0  0  0  1  0  0   GMP  6  29  30  18  41  21  0  1  1 
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